Introduction:Abnormal postural control in children with cerebral palsy (CP) exerts a negative impact on activities of daily living. The Timed UpandGo (TUG) test is a valid, reliable test for the evaluation of functional mobility in children with CP. Objective:The aim of the present study was to determine the effects of a single session of transcranial direct current stimulation (tDCS) over the primary motor cortex combined with mobility training using a virtual reality system on functional mobility in children with CP. Method: The sample was composed of 12 children with CP aged 4 to 12 years, who were randomly allocated to an experimental group (virtual reality training + active tDCS) and control group (virtual reality training + placebo tDCS). Evaluations involved the TUG test performed 20 minutes before the intervention as well as immediately after the intervention. The paired t-test was used for the intra-group comparisons and both the unpaired t-test and Levene's test were used for the intergroup comparisons, with a p-value < 0.05 indicative of statistical significance. Results: The data were expressed as mean and standard deviation. In the control group, the time needed to complete the TUG was 14.40 ± 5.79 s before the intervention 13.81 ± 5.18 s after the test (p=0.279). In the experimental group, the time needed to complete the TUG went from 15.73 ± 5.77 s before the test to 13.96 ± 5.48 s after the test(p=0.004). However, no statistically significant difference was found in the inter-group analysis (p=0.853). Conclusion: The findings suggest that tDCSfavors an increase in gait velocity in children with cerebral palsy. Keywords: cerebral palsy, child, physical therapy, cerebral cortex, electrical stimulation, functionality, Timed Up&Go, TUG.
IntRODuCtIOn
Cerebral palsy (CP) is defined as a group of permanent movement and posture disorders often accompanied by secondary musculoskeletal problems. (1, 2) The prevalence rate is 1.5 to 2.5 individuals for every 1000 live births, with minimal differences among western nations. (3) Spastic CPis the most common type. Seventy--eight percent of children with spastic CPexhibit clinical signs, the most classic of which is spastic hypertonia, which encompasses a set of symptoms, such as an increase in deep tendon reflexes, increased muscle tone, tremors, weakness and an abnormal gait pattern. (4) Poor postural control in children with CP exerts a negative impact on the performance of activities of daily living. (5) The gold standard for rehabilitation for children with CP is intensive physical therapy, which achieves divergent results. A number of techniques have been employed to improve motor control and the gait pattern in such children, (6, 7) such as treadmill training as well as mobility and balance training using a virtual reality system. It is important to develop novel therapeutic modalities that can be used in combination with motor training. (8) Transcranial direct current stimulation (tDCS) is a non-invasive technique that has generated interest among researchers and physiotherapists due to significant improvements achieved in individuals with brain lesions following short periods of cerebral stimulation. (8, 9) This low-cost device is easy to administer, is well-tolerated by patients and has minimal adverse effects, (10) making it a promising method when combined with physiotherapeutic modalities that can potentiate neuroplastic changes. (8) Training with a virtual reality system offers the user a multidimensional, multisensory experience in a virtual environment. (11) (12) (13) Video games with virtual reality have been gaining ground in the rehabilitation process, especially in the field of physical therapy.
A number of tools are used to evaluate mobility as well as both static and dynamic balance in children with CP, such as the Timed Up and Go (TUG) test. This widely used, easily understood assessment tool is valid and reliable for the evaluation of functional mobility in children with CP. (14) With the availability of trained professionals for the use of tDCSand virtual reality as a form of motor training, the present investigation employed the TUG test to evaluate the effects of the combined use of these therapeutic modalities on functional mobility in children with CP.
The aim of the present study was to determine the effects of a single session of transcranial direct current stimulation (tDCS) over the primary motor cortex combined with mobility training using a virtual reality system on functional mobility in children with CP.
MEtHODS
A cross-sectional, randomized, placebo-control- 
Virtual reality mobility training
Mobility training with virtual reality was performed for 20 minutes with simultaneous tDCS (active or placebo). The children used their habitual braces and gait--assistance devices, when necessary. The braces were placed by the physiotherapist and an assessment of the gait-assistance device was performed and adjustments were made when necessary to achieve the proper size.
Mobility training with virtual reality wasperfor- 
Study design
The flowchart for the present randomized, controlled, double-blind, analytical, cross-sectional, clinical trial is presented in Figure 1 , in compliance with the CONSORT statement.
Statistical analysis
The Kolmogorov-Simonov test was used to determine whether the data adhered to the Gaussian curve. 
RESuLtS
In the control group, the time needed to complete the TUG was 14.40 ± 5.79 s before the intervention Effects of tDCS and VR on mobility in children with CP.
13.81 ± 5.18 s after the test (p = 0.279). In the experimental group, the time needed to complete the TUG went from 15.73 ± 5.77 s before the test to 13.96 ± 5.48 s after the test (p = 0.004) (Table 1) . However, no statistically significant difference was found in the inter--group analysis (p = 0.853).
DISCuSSIOn
The main finding of the present study was that tDCS seems to favor an increase in gait velocity in children with CP, as demonstrated by the faster TUG test after the intervention in the experimental group.
In a study by Williams et al., (16) time was recorded from the moment the child left the seat rather than on the instruction "go" and stopped as soon as the child's bottom touched the seat. Thus, only the time of movement was measured. However, the TUG allows the evaluation of basic mobilityand includes a set of movements, not just walking time. In the present study, the original method proposed by Podsiadlo and Richardson (15) was employed to record the time and represent the functional ability. The same method was also used by Habib and Westcott. (20) Moreover, the test was performed three times during each evaluation to increase the reliability of the results, as proposed in the literature.
Iatridou et al. (21) determined the reliability of the TUG In the present investigation, a significant difference in time on the TUG was only found in the intra-group analysis of the experimental group, which is in agreement with data described in the literature.Tarakci et al. (5) conducted a study involving children with CP using a 40-minute training protocol with the aid of Nintendo Wi TM twice a week for 12 weeks and found a significant mean reduction in the time needed to complete the TUG test from 18.26 ± 4.22 seconds to 14.57 ± 5.39 seconds.
In a cross-sectional study involving 35 children classified on Levels I, II and III of the GMFCS, Chrysagis et al (14) investigated the correlation and validation of different functional evaluation tests. The authors found a strong correlation between the Gross Motor Function
Measure-88 (dimensions D and E) and the TUG, for which mean times were 18.34 ± 9.66 seconds for all groups, 10.00 ± 2.05 seconds for Level I, 16.59 ± 7.14 seconds for Level II and 27.55 ± 9.05 seconds for Level III.
In a cross-sectional study involving 39 children with CP, Maanum et al. (2) employed the GMFCS, Func- Katz et al. (23) compared the TUG results of children having suffered head trauma (n=15),children with CP(n=15) and children with typical development (n=30) and found longer times need to complete the task among the children with brain lesions (head trauma:
9.4± 3.0 seconds; CP: 9.8± 3.6 seconds) in comparison to those with typical development (5.8± 3.6 seconds).In a five-week clinical trial involving 10 children with CP allocated to an experimental group that received instructions to perform exercises at home (n = 5) and a control group that underwent conventional physical therapy (n = 5), Salem and Godwin (24) found a significant reduction in the time needed to complete the TUG in the experimental group.
In a study involving 19 children with CP and 19 children with typical development, Calley et al. (25) report that the TUG test has a high degree of test-retest reliability.
The children with CP required a longer time to complete the test than those with typical development. Moreover, a weak correlation was found between the TUG and the Pediatric Activity Card Sort, whereas a moderate negative correlation was found between the TUG and SixMinute Walk Test.
In a study involving 13 children with CP submitted to a training protocol and evaluated on four separate occasions, McNee et al. (26) found no significant intra-group differences in the time required to complete the TUG test among any of the evaluations.
COnCLuSIOn
The findings of the present study suggest that tDCS favors an increase in gait velocity in children with cerebral palsy.
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